Expression profiles of extracellular superoxide dismutase during mouse organogenesis.
Although extracellular superoxide dismutase (EC-SOD), which scavenges the superoxide anion in extracellular spaces, has previously been implicated in the prenatal pulmonary response to oxidative stress in the developing lungs, little is currently known regarding the schematic expression pattern and the roles played by EC-SOD during embryogenesis. In an effort to characterize the pattern of EC-SOD expression during mouse organogenesis, quantitative RT-PCR, Western blotting, and in situ hybridization analyses were conducted in mouse embryos and extraembryonic tissues including placenta on embryonic days (Eds) 7.5-18.5. EC-SOD mRNA and protein were expressed in all the embryos and extraembryonic tissues examined. The mRNA level was higher in the embryos than the extraembryonic tissues on Eds 7.5-10.5, but after Ed 13.5, it evidenced an increasing pattern in the extraembryonic tissues. EC-SOD immunoreactivity also increased in the extraembryonic tissues after Ed 13.5. During organogenesis, EC-SOD mRNA was expressed principally in the ectoplacental cone, amnion, and neural ectoderm on Ed 7.5 and in the neural folds and primitive streak on Ed 8.5. On Eds 9.5-12.5, EC-SOD mRNA was expressed abundantly in the nervous tissues and forelimb and hindlimb buds. On Eds 13.5-18.5, EC-SOD mRNA was observed at high levels in the airway epithelium of lung, liver, the intestinal epithelium, skin, vibrissae, the metanephric corpuscle of kidney, the nasal cavity, and the labyrinth trophoblast, spongiotrophoblast, and blood cells in placenta. Our overall results indicate that EC-SOD is expressed spatiotemporally in developing embryos and surrounding extraembryonic tissues during mouse organogenesis, thus suggesting that EC-SOD may be relevant to organogenesis, playing the role of an antioxidant enzyme against endogenous and exogenous oxygen stresses.